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(54) HEAT-CONDUCTIVE RESIN COMPOSITION. PREPREG, RADIATING CIRCUIT BOARD AND RADIATING 
HEATING PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-conductive resin 
composition which can obtain a molded product highly filled with an 
inorganic filler and having excellent thermal conductivity and can be 
suitably used in forming an insulating layer of a radiating circuit 
board and in forming an adhesive layer for fixing a metallic radiating 
element to a heating part. 

SOLUTION: An inorganic filler having 30-60 pts.mass particles 
having an average particle diameter of 50-100 um, 30-60 pts.mass 
particles having an average particle diameter of 5-30 um, and 5-10 
pts.mass particles having an average particle diameter of 0.1-3 urn 
is used. The inorganic filler is incorporated in an amount of 80-95 
wt.% to render the thermal conductivity 3-10 W/mK. 
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7 ©-gCXtt^gP^U - F71/-A 2 ©tf-SffliJXttPiffi 

20 [0 0 5 1] HI IC^T^JXtt. 'J-K7I/-A2C* 

^©iHigg7 zmtfutziimz, d©-5*.--o©iHis§7 

a, 7 aS.^'^©|gISg7 a, 7 a K^tl^ttg^SnT 
lr»*U — 1 atcc#. S-U-KSBl 1 a©j£4>£ 
EIIS 7 a *»U — K 7 b-A 2 ©~®fiiJtC^J±5TS«i: "5 K 
SfOflltffiE^b. jeicD — FS51 1 a£@B8 7 at»«. 
IU8S7 a*"J-H7U-A2 tBS^Fff fcEB^tl 

2 ©-sfflijicfStfj-r & ± -5 \z$LM $ nfe-t? © mss 7 

a, 7 a*tBS|^— JFffi±lcEB$tl-S«fc'5 tCjgfiKTS. 
30 -75. aOO@B7 (@K7b, 7c) RtfU— K«l 
1 CJ-K«llb, 1 1 c) Wmi 2iB-Ol 

sffiijic^ai-rs j; -5 ic^^n^mss 7 a ©— ®#j©ffi 

2 i®— KEH£ttfclHl&7 b, 7 c ©ftfi® 

[0 0 5 2] -7j, «M113tLT(l -#©M 
ftl3a, 1 3 b75">e>ft-3&©£ffl^-5. 1 3 

a, 1 3 btctt-^n-enia^fl 4 a, 14b*W5tl 
T*0, -*f©S*13a, 1 3 b*i£©iaf?f 1 4 a, 
40 1 4 bf!g±^f6]^£J;5KS"&:b-t££n-5C£t£j; 
D. G30fl4a, 1 4 b KB£ tlifc^lCT* ^ t*^^ 
$ *l£ J: 5 1C & -3 T (a £ o 

[0 0 5 3] ^it. — 7J©[Himi 4 a«U-H7l^- 
A2©fiigI5l 2^£S£ti}-r3|B]gg7 a^iR^-5^«lCJg 
fiK^tl-ixh^lC. ^•&^-t±^f(C^-©t*iffi*<lHlK7 a©S 

fcC©[Hl^r 1 4^6tt. ^SiJl 2 iffi— ©|hIK7 b, 7 
c©p%©— o«± ©0K7 bJC|6]W- 

so 8 ©^®«i)^ti-^f \z^<r>^mt>m^, 7 b ©nicja 
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■o Til £ n-s <fc 5 \ZM& z n-s „ 
[0 0 5 4] Sfc-jOI* 13a Kite, i&TMm 3 # 

^j&snsu-Kgin ir B iro. ##i 2{i){c^js-r-5« 
a. s^to-tmtcPo^u-FgBi liniKgEBsn* 

[0 0 5 5] £tzmij<Dmffi Hblt #*12 
ZMmzMtfttEtlT^Z. Mtt[HlS§S« 1 0 £ 

2®, ®S§7 a^ffibT^S«cD®T'*«— MffliJtC — 

U MCU-F7l/-A2StX7 p 'jy^^lS*tyJ:3 
13a, 13b £SEBLT. 13a, 

#1 2*^?^tii-r^lHlS§7 a®I^iB!C#jfoT&<@BJf 
(CHD 1 5 €r^tt-5.i#{', Sff 1 3 a ro^ffiSB 1 8 t' 

ttm-?z>mm\z%ffla 1 5 £tsw\ iag§7 at*^ tr 

[0 0 5 6] ;©t?, EI^KteL&^T^ (Hie§ 7 CDStB 
TU<;iiST§5. CCDl§£\ $«Jf»J<P*te 1 0 n 

«[@isg7(0BtbH 1 9\zffim-7-< juA^^-r^fcco-c 

?St»cl/vX h^U-h*>'^-A2C9^ffi^^L 

[0057] z\<n&o\z. &mm^m\3. yj^i/y 

lSO:U-H7^-A2S'g2Bbfc:^^T > 5-2 0 0 
kg/cm 2 (0. 49~19. 6MPa) ©EilT. 
100~3 0 0r. jffSKttl 5 0~2 0 0*CICT. 

jg^icitio xmmtz tmz u - f y u-& 2 ^np^st 
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[0 0 5 8] ^WJ;5^^^jgefC*3^Ttt. T'VT'V 

m^S6f \zi$-\zftWL-£*iz>z.t.ht^T, -fv-rv 
?\\zT&mtin&mmm&nmmmi&m^±.-rz>z\ 

£$tfi£-T-5[H]f9r 1 4 a, 1 4 b OI*gffi<*:©f!.lf::«:/U 

y°vy i«i £nt\ H»cfig^j§st*5^TiHiK7© 

gfflffi 1 9 teBBf 1 4 a , 1 4 b«|*lffl{C»oTBEg^ 

n&£>T% ^©bi±5ds i 9tf®mizTmt>nz>z\ <t&< 
ftmzmuATz>z.tiit£z>. sfcdwt#^mgi5i so 
^m^mm^i 8tc*tjs-r-5igss7 bro^ffic^oTga 

20 B£n££ <hi&9. £®[HlSg7 c tC&tf&^tiigE 1 8 

[0059] sfc, mtumi 9\z&mmfimrt<E>nT^ 
zm-enzte, mm^mtam 1 9tTiiLfctiTi)i 

-0«gg^^5fe-n»^ ttcj;0. ESS 7 (ftMltiW 1 9 
telKS 7 (Cfe^^^IgS^#)ro#«^(75#«^KlhLT|iI 

mmw.i o {zm^ffa^mm-rhm^cD^mmn^m 

[0 0 6 0] M(C0iJ^«l 7 5tT»^ 

fflfiaf&-?Z>Z.£\z£0 7y*— *rx.7 — &'fi ^. 7c±iZ 

sfk^-e-So ^<Dmmisai£^,m\tM^\zi5.^f±nm^. 

40 {HizQmm£Z>Z\t&ffi^T*. F©^A*«)a 
^Jg^tl^tt^ttlHlKaSl 0©{B$H4£|6]_k-r-5 

[0 0 6 1] ClcDj;3tCbTfi£^$n^iSiaittI5IK»ffi 

ion. mm<mmm&i&®c>m<m*iz?fit&ifiz®!$. 
l t ^/tai^^»® Hiss ntz&mm 6 o-® c . 

@?S7 a©gaiffi 1 9^gtilltittt&oTl^. S 
fz&$kM6<D. ^tiJggl 8 tC^-T SUmtCWHJg? 2 1 
#J&J&£*lTi3D. ^©113352 1 ©J&ffifCte. 5Sffig5l 
8l:Mf50K7b©3M2 2 £ <h 

50 Sfc0B7 biDlHJIl 9SJ/0S«LT^&^ 
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ess 7 c ©sajs 1 9 6 ©flSBSKamr * - t 

t&t). -o© U - h* 7 l/-ACT=gffl0K 7 

[0 0 6 2] $£J6&jB6 0>Ma#>&}£. U-F*l 1 
<D#B1 2fill©— a»**J8aUT*SO, £fc;i©'J-K3& 
1 lC»tt3nfc#M8l 2#|fi»JB6 0>BIH£Htr.fc'3 

r* 6 a>e&ttrr*u-F«i i©-« 

DT0SS 7 ©B&® 1 9 l;yj^- kv'X h £SJgiJKfls 

coo6 3] ^©.k^JcbTifc^ttiaisatei o*»* 

1tW7V9\ KT*»Snfc*WI6l4. H«lft3$Sgg 

©jfcBHRflMBc < ft 0 . ¥fflttW-lS«S«« 

[0 0 6 4] Sft, ifBOiptcyj 71/^ 1 ©&Hj£ 
WfcJ^TlMW 6 8f|g7-f;UA#C«f 

*3fcM-®fC^^ UT^^A^gStt^tlT^/k^© 

7^;UA*^iiCt^e), ^^©flni^L-^-r^fc© 

2.. Sfc, +tU77-fMSfflt>5S^H, ifc,#!H4-> 
- F<i*-v U77^;PAi:Ogi^tt#^-»fcJ6v-U a> 

£&-5fc©T*-5. yU3>*«Ii;fe?L 

^T-^st)<DT*a5-5. SLK.mm'&m&m®. 1 o ©/sjgns 

t tt* * U 7 7 j ^ A & ftffett -> - F * mff L tl 
\Zts.t>ts.^ifi* 7U71/^1 5rffl^-5t-^OJ;5^:^W 

[0 0 6 5] ±fE©J;5f;:LTSfcgU$lHl8Sg«l 
0€rJB^-r^)»C*/toT«. 0gS7«^®CSgB*^ 
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tT-TtC 'J-H7U'-A2*tI-5tt^iOXt«kD^-r 

>X (RlM) *»riEUT*<«-r«ilt»C«t0, lelgS 7 
©Jf&©£#K:. it5£ 0. l~2mmOStfflA , U8S 

fux, tii&Mm&&tiii o<Dto&toE.j&.mm\zi*. z\ 

©7\*'J 8*^#: 1 2 a ©KM 1 4 ©ftBKffffi^ft-g) C 
tJciO. HIS7©*ffl£|ft*«6©*iS£©*»K:. 
0Sg©JlH£BtfiE8 a*«Sns, ^(Dtztb. flPftfc 
10 SPJEIgt*5ViT^@!bfc^'U ^l^^lW^flgtt, C© 
i»8 alCckoTffi#lt«>e>nT. 088 7 SSKIh) Diitf 

for, afittiHiss»«i oc«^p D D *iig-r^jg^- 

Ti*&fc©T;&£. 

[0 0 6 6] 03, 4fC^T^JT«. —0©'J — 
-A 2 Srfflt^T— 0©S5tf^14lUSgaS 1 0 £f£JBLTlr> 

20 0 3(C*T— 7j©U-H7W-A2 (U-l<7l/- 

A2a) *Hfcl 2 rtSB»C-^©ll8S 7 (HISS 7 d, 
7d) £JB5j£LT*;D, 7 K 

SB 1 1 0J— FSBl 1 d, lid) £ 
©liISS7dtt. 01 fctsttSD — FSBl 1 a t|^«ICb 
TU-FS5 1 1 dSrSf "PfttfjDIX«a!0JJDI-r-5^t 

JtlWS, Sfc. ffi75© U - F y I/-A 2 (U-F7 
k-A2b) T'«, *«c©U-H*l 1 OJ-FSBl 1 
e) Rtfl§II&7 (@(|7e) flit, Ml2tI-l:M 
30 Snt^S. ££7?, ft&75©U — H7 1/-A2 b«. — 
7j©U — H7I/- A 1 a ©HISS 7 d (CttJfc-r-SfimtCte 
lelgS 7 e*U-H»l 1 e«ii8«Sh4W5l:ftoT 

[0 0 6 7] a^tt0S§SSl 0^fi£^TS(ra5fcoT 

iiM#4, -x«ffigcfe mm-vti-m ©^ 

'jyi/^l. U — H7U-A2a, (0^ 
Ttt-ft) ©^'JT'U'^'l . "J — H71/- A 2 a©Jgt 

-K7k-A2 a©fit^l 2^e»S?t±J-r-5iaSS7 d, 7 
40 e ;Wft7j © U — F 7 I"— A 2 J: 5 ICJ 

-P71/-A2a, 2 b S:^rS]EHT-5<, CCT. 
©U-F7k-A2a, 2 b ©WfcEBSn-S ^l^ 
i'lCH U-F7 1/-A2 a©#«:l 2*^5ia-r-& 
@?S7d, 7 eW^fiK^fild^T^OBftgBa 1 5* 
^tt. @B7 d t + ^tr-f 1 4<0(»jSi:Of B 1l;7iJ7 
U^l ^ftL^t^<fc^tcL-Tt^„ 
[0 0 6 8] */tC©t#, ~0© 'J -h'7 l> — A 2 
a, 2 b©. #^ 1 4|^±©P B 1fC«X^— 1*2 3 
^•e-T. U-H7U-A2a, 2 b ^±©ra»CK^**i 
50 J^L. U-H7l/-A2a, 2 bP B 1©«aWI6g:14^«8 
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ffi-f£o Z.Z.X\ X^-1t2 3<Dm&\Z, -^'J-H 
7 1/-A2 a«l 4£[H&§7 d «fcO>IH0>|RIH$V+ft 
ch^-^U X^-1t2 3^bTU-H71/-A2 
a, 2 b|ig±*»tafc«£fciag&7 d^U-K^U-A 
2 bco##l 2®ftil:Elsn5i:*i:^©iJ-H7 

[0 0 6 9] f LT^ne»^JIM«:4, ?V?V9 

U-H7 A 2a5@l K*T»^<fcH«<B*fl:K 

[0 0 7 0] C^T, U-H7 1/-A2 bffliJtCffie^n 
1 3 a <wm Mali m^t)itm\Z^r<D^m^ 

[0 0 7 1] $fcffi^©IHBf 14bll S^fr-frGSM:: U 
-H7I/- A2 a^BBg$n^SlHIgP2 4t, Z<D&W 

?v ?vif\ imw*ti*mmz 5 \zxm^nx^ 

ffil 2K<tfU — FBBl 1 eO^SPl 2ffl!J<B*awe«<* 

[0 0 7 2] JfcSiftl 3 a, 13 bl:lt Sfll 
3#iW8Sn«U-F»l 1B»C;&W-*|M*1 2«fc*t 

2 611 ffl^to*^Jc|»0^«5U-Ka5l lWHceMS 
[0 0 7 3] COct^&fiKJgiaattS^Ttt, 7 p U7 p l/ 

mmm6*\zm-\zftM-z£nz>z.£tts:-DT. zfv?u 

V 1 !CT«»SftS«*Ji 6 CD««W5fiflg*«|^±-r* C 
tift*. *fc*»*KDia»7fl!)»ffliB 1 9t + ttr 
^ 1 4 *m$u?Z>mff\ 14 a, 14 b(OWffit<Z)PflJctt 

^u^i/^i^Efisnf, mz^Lw^mz^^x^m 

7<7)BtBM 1 9«H3f 1 4 a, 1 4 bOF^MtC^oTSB 

s c 1 34 < teg m-r * c 1 1 & * o 

[0 0 7 4] CCf, Bl<O«^£H«K:0tt7<0«Hi 

t^C^T, 0K7^®aiSl 9^comig®it^^«» 

[0 0 7 5] ^©<t5l:»«Sftt08»«lOll 0 
^STi^K* IAM6 0)— BMlcU — A2 
afcJgj5fc£ftT^fc@f&7 d. XtfBJKttLTH&Hj&i 
'J-H71/-A2 bK«j«$ttT^fcigK7 e^Iffil 
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T, 0*7*iO«||i^J«^«*T»*T*C4:3W-C 
[0 0 7 6] 6 U-HSll 

1 1 \zmmzntz&ffii 2&t&mm enmrnzmtsk? 

KBHSttSo C«12H H4 (b) l^TJ:? 
fc»J-F*l 1 <fc<0*#KTffl»LTI*SU & 

Sfc, m^s^jki;tihI8S7 <dsws i 9kv;p 

[0 0 7 7] £ <1T\ 0 3, 4 i:^ti^[:^^Tfe, 
^^B#iClHlK7^Bai® 1 9fc*«H*»j£l,Tt>£ 
<, SfcHI»7lClt*©AU 8^MlTt)^K 

[0 0 7 8] H5»C*r«Ttt, U-H71/-A20- 
«t43^Ttt#»l 2^eziacoU- 1 <U — F 
20 «i 1 f , 1 1 g) 3jJ»j«StlT*0, -tn^fttlUB 
7 (HIBS7 f , 7g) a«*ricS*VCH*. ClO^^— ^ 
» U — H SB l l f ttimK7 f *M*8Bl 2^6-ffifiHJcrfij 

tit, Btt7 g#ft«l 2il&ffi— £&oT^«. s 
fc, U - K 7 I/ - A 2 ©ffl«l:*^TBtt» 1 2**6 — 
ocDU-K«ll (U-K»llh) *»«3fttt5 
0, C©U-F«1 1 hi:@K7 (BR7h) 

nxv^o d^T, v-Fyu-A2<Dmm\$mmmz 

30 SrOft^Jg^nTEaigRl 6&Jg«LT*0, U— F 
A2(^ffifly^*5^TU — 1 h<D. #g£l 2 

fflcD-gp^grOffitfJnx^nTSS:^i 6<D-ffl&mf& 

Sfc >J - H» 1 1 h 1 6 ittR»« 

O»»Ktt»0ft»fllDXX»4tt01lPX#«lll*nT, BR 
7h^U-H7 V— A 2 CD— SfiJJC^ffl-r £ <h*(C[5JgS 
7 f fcKiH— i&S<fc5^E»*nT^-6. 
[0 0 7 9] HSlCStWCfiWH &Rifc?S& 

ft4*ffl(r^t><o-c*s. z<D&mtkf&{*4\*, m. 7 
40 ^tr^^. m&m<D&m& 7 y f», 

<Z)«KICT»J«-r*il4:*W*L<. Sfci&tt 
dCTfiax Mb • ®»ft£03i§'&ter,/l^- 

50 
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[0 0 8 0] g;fc. f&Km&mi 3tt. -»©8H*1 3 
a, 1 3 bRtf-3SOS#l 3 aKttJg-f SIiMttI 3 

c \zTffif$.znz>o —?jv>mw 1 3 acnmm i a an\z 

tt. U - F 7 2 ©jgitgp 1 6 »5fe«fflil(C-&ScT-5 

ffttOffAISffil 7tfB£3ttTV>«. £©#A|M]S»1 

^MPliiftl 3 aCDffiiJ^CgBgSnsSJgJtt 1 3 c 
KTlBS£ft*<fc5K:&oT^-5. *fcS'J^#: 1 3al; 
tt. JfAIHlgPl 7©T*©HO»C*^T, iBStW 1 6 
K43W*U — F«l 2<Dm<Dffi.m\Zttl&-?Z> 10 

&BC3SajgB2 6£f9!ttT^5. Z\<D9iUiffl2 5 
t>-&^f{C*3^T, £©^HiaP2 6fct, g-^fc-HrlSKU — 
FSBl 2©WK:E«*n«i*C*©SaBBA« 
S#l 3 a©#AIH3gCl 7 ©ftfiWCSgrr* «fc 5 K?B 
)5£^nT*50. BD£-5»J-K»1 1 2M©« 

3 a©ftffifcl'J — F7l^-A2©#gBl 2d^HmT-5 
@8S7f, 7 g(cieofe^tt^^$tlT*0. MtCJ 

3al:tt, fi4»16fll*Bl*. «mt«3*«»l5fc;5*l 

*u-h«i 1 p^cofitft: 1 2m\zm%Tzmmzmmm 

CB0^5 U-Hffil llHK:eB3tt*<!:#K:ffi2F©ffl 

H91 lM©l«niI*«»T»K©*a*KFJl:UTV»*. 
[0 0 8 1] £k?!M$|ilB&j&« 1 0SfiJt»-r*K*fcoT 
«. ftfl:s£JB£n;fcU-F7U— A2©. HISS 7 #3§ffl 30 

-A 2 fc&KftJR#4 £©raK-ttXtt*R#©7*U 7* 
U-y 1 £flM££-fch MtcMffliJ©^{|iJ(C— *f©S!#: 1 3 
a, 1 3 bSEBf* 1 3 a ©{M7j icIiMft: 
13c*EltT, I#13a, 1 3 b £ S! f 
-5. ^©ttyij^l/^l, U — F 7 A 2 Rtfp£fl£ 
fflMl 3©^ffi&tf^#£j@J^ttt-3C£K:,J;9< 

yuyi/^nmrow+tfc*T-f 1 4F*3icgeB2 

tl. U-H71/-A2S. ig£g&l 6&W©gB#l;:*3^ 
Ttt, #gBl 2SOHJ- Fg&l 1 ©SfeSgffll©— SB©*-# 40 

fc*5V 1 4f*jfcEfi$n&^<fc'51;:-r'5. C©«hi* 
[§IS!§7f, 7 h«[Hf3rl 4 a ©rtStctBoTIEB^tl, 
MlC[Hl?S7 g^ffigPl 8©*83DK}&oTefi£n3. 

1 6 ©5feS^Jf AOflSC 1 7F^lcEB^n-5fc 
©T&9, ZOLZmAW&l 7\Z\t, #SB14©. jfi 
&gBl 6©ft^lcffiB£nT^3gB##:£:TEg£*l 
St&lc. 'J-FS51 1 h©5teSS<Bl©-gM<gaB£*l 
•5. 

[0 0 8 2] d©«fc^»C. J&Jgffl&S! 1 3 , T'UTV^ 
1, U-K7I/-A2. MM#14*SiLfctt 50 
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ei ifc*-rt>©tBi«©*ft i KTinisi&iiiEEj«»aac 

77^-*i7-£JgT. 
[0 0 8 3] dWfiKJgiggKfc^Tfc*. Bl^lC^T* 

tzmmzntzmmw&mm 6 + ic^-icft-fa^n* c 

ti*-?T, 7"U7W^ 1 Kl-0£^£n£J6«*B6©«B 
WWMdmt^ctt/iS. *fcd©j«»iiSK:*s 

9 1 tTjgriEanaift»jB 6 £&mm&&4 t&mmm 
<®%t<nT. tum&ms&mfci o\zMi>T&mwtm& 

4W—mzMQttftP>tlZ>. *feJ5g^sff©lHliES7©Sai 
II 9 t=¥yH^^ 1 4©rtHt©B3(ctt7*'J 1 
^BaB^tXTV^^©T. ^©StbSl 9^j»S&(CTffi 

7 f, 7 g©«tilffi 1 9 1i*«I6©±BtI{«t?ir 

itso. sfci@i8S7 h©eaia i 9«. ffi&@©±a 
iz&nzmfci 3 a©s^ai^i 8 fc^jc-r-sffisc^js 

£*lfcQ£|gl$2 l©JftfflK:*S^T«Wr4iltt&*. 
[0 0 8 4] j&Bfttt. «M6«}flflE^6«, U-F 
SRI 1 ©#SBl 2<M©— SBa^ttibTist), Sfcd©U 
-H«l 1 C*«*nfcft|!l 2tfffif*J|6©RIH£n 
tf«t3ICiBB^tlTl^-5. £©#=$1 2«'J-FSP1 1 
£©*#K:T«B*rUT|iS5&U -7j> ftJM$EItt£«l 

0 « cast- a tmzmmm 6 ^e^a-r* u - fsb© 

a^fistbTMsn, ^ttiei8S*si 

0*t»sn*. ^T. U-FSPl 1 f ©fl£««KTlt 
^2tl5S?fl3 f BLtf0*ttU&^a<'J-FSBl 1 
g ©SteSWCTfcJSSftaSiBMtS 3 g ttfeftJI 6 ©- 
(»J^e>{B!l7jt|SjttT5iaiLT«fi£$tl. U-H*llh 
C**«KTllJ«Sns#ftt3 h«^e@s§ss 

1 o©ffl««K:*j^T, ieaB6©±ffi*^±^c^aj 

[0 0 8 5] Sfc. il©J:5»cLT*«*J»#4**«k 
tt(5IS§*Sl OlcMbT-ftfcHOWtt^i^lC-rs 

<h. i*«itt@BS««i oic**snfc* : P«fi*»&©* 

»g»tt©»^tt»Ji6£^bT*«*J»flt4K 

^t*«-et. ^tt£jet(6j±T€.c<i:^-e^i)fe©T 
7, mmm6&ftLT&mwi%-M4iztemtzn 

fern*. ^MSt^4A^SlC^«^<»^$tl€,fc© 

[0 0 8 6] i6ll ±fB©<t5lC^fi£$nfc7 p U 71^ 
^ 1 £ffl^T^Eic^nsa^tt^gBp a p9 ©0<l£*-f. 
0^©^1rtt, /^7— F^>> J X^^©fBI»gfS9 a© 

^ffijc. ^uyi/^i. &mwn&ft4$:mzmmv. ^ 

^rtTfajE*^-r^^i:lCJ;0. 7*U7*^yi£-JL 
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m&vmmm 2 0 t&»c. 2 0 * 

tf- bTBJRffifi 9 ic^JKtt^ 4 0 1> V>T'$> 

tCiO, 7 r U^ r uyi*»iK«Kfl:fi!c»UT«*JB2 

£t>T'#&*t. 07K(7)0iJ« < fc5tC > 7 > 5 

©«^. ^na5p a p9^e»^-a:e,n. &3tJi 2 0 kt&jb 
turn ft 4 \zfcmznfcm&> &MttfKHM*>&sic»¥ 

iS^tt^^D a p9tt. ffl#©*ftT?iaBS*««!R:*Ba 
tan-Tire* 0. «nfcs»tt«tt*#r*t> 

©T'$>.5. tot, «#©<fc3fc. [HlgSS^^IClie^ 20 

Ufc©T'&9. SC. «5 : ?jl:«>©IRtcMllSldJ-C*T+» 
»J»SS**«# 6na<&*J:5 < - d © «k 3 

So 

[0087] 4 a. mm&m&mwLi o> 

<nMmiz&^Tm^t>nz>>bcotmm\z, m. tjus.- 

**SI©*JR«^6a:*d/7y &#«&«© 30 
fi9fcSO**»»4LI:<<ft9T. 3gg£rs]±-rs£ 

[0 0 8 8] 

[0 0 8 9] ft. sit^M^iLm Ttewfe© 

Sr/B^fc 40 

^ h + ->->^> 

: flS-I*«*««5 TA2 0 8 Fj 
•MEK : ^^ L ;PX5 1 ;Pyh> 

• DM F : y^?MM75H 

^#§S rESCN195XL4j 

• #^ffifcfx:7x/-;UAl!x#*->gfflM : 

3M*3££ttS? rvG3 i o i j 

• k*x:7x/-;UAS!xTtf*->$fli : ftbfbvxjux so 
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tf*vHc3t#*tl3 Txtf=l-h8 2 8j 

r Y D F 8 1 7 Oj 
•73Ly*is®m : MMft^ftS fYPP5 
0J 

Iltt^ttfi TE S B 4 0 0 TJ 

5 2j 

•WkffiJtSl : ^ (1) C*tft-7 7i^*X 
7*^9Arh77i^Ml/- h (TPPK) iC 

u^t. _hfe©®{fc{£it£ij«. it (i) iz^-r^-h^y 

i-WX7*-7Af h 7 7i-M V— V (TPP 
K) 2 5ft»gB<h. (n=l©fc©) 
7 011%, 2S# (n = 0©t>©) ©ttWlOl 
»%. 4^#: (n = 2©fc©) <75^W»fr* 1 6 Ii% . 
5&#«± (n = 3«_k©fc©) CD^r«#5ftB%T 

OjfSglStS:. 5 0 0mK»Xr>l/Xk-*l;An. 

1 8 5t;0^ ;W/t*«fT?3P$ra*#LT»6ft*. *£ 
— jS98«&©KlSf3 (TPPK- A) £Jfl<^;fc. 

[0 0 9 0] ^7XT»tLTIi, ifig6M 

m, fi£ 1 3mm©#^XiiytCT^J&£tl/fc, JP*-3 

7 2 wm. $M*fcO©Ii5 3 g/m 2 ®^7X 

[0091] itmmi) aicjs-rj: -5 

Life. cntC^*Jn^.T 1 5 0 0 c PWttftfCilg 

^5X^^fC^«Lfc«, ft** 1*4 0 0 
Mm. nmi 2 5 0 g/ra 2 0B7f-y«I©7"'J7' 
Uyi*fPSSLfc. CdT, ttjfclfcCtt. gS4m©- 

fcTfflttj**&J8H, -^©rS«£6 0~7 0-C. 
©Sg? 1 1 0~ 1 2 Or. = ^©iag£6 0~7 0*C 

<D&m£tez£vizffimv. zoftrnmps** x^u- 

^it^it-fctf^X^FgMjSr 1 m/#CD^gTiij»f ;*-t^- 
-5;r<^:^;:±0^To£:. 
[0 0 9 2] C©:/U 7*1^1 £3#{£JHU E 3 (C^ 

-rstssic-r. tsim&\Bi&m&i o^fLfc. 

[0 0 9 3] Cit. 6 0X8 0mm©4ISI*4 > 
6 0X 8 0mmO~ftO7U ~7\/if 1 . 8 OX 100m 
mffl'J-|<7l/-A2 (U — K7 1/- A 2 a) . 6 OX 

8 0mmO-ft©7U7l/^l, 8 0xi0 0mm©'J 
-H7 1/-A2 CJ-K7L--A2 b> ©JSfClSJI Uit 
t>©-??;&-5„ Sfc. &U-H7U—A2tt03tC*f <fc 
SfcJgttKjSJBU U-F71/-A2a, 2 bP^fcEB 
*n47U7"Uy'll:H U - H 7 U— A 2 a d^^UJ 
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it. X^-D-2 3©i*!i4 0 0ymtLL ft. 

[0 0 9 4] cn6©»#*rit»*a!i'sKjf au so 

Torr (6. 7 k P s ) OTWiftA^TKl^T. j£ 
IEA40kg/cm 2 (3. 9 2MPa) TfiKffiK 
1 7 5TCTfc5fl-|H]»mftU H^^-a-fc^l 7 5tT6 

[0 0 9 5] Si fc*T±3fctig#*i* 

#-r«»^t7;i/5^^A 6 0gSai5«i:T;P5^-4 Oil 

t&<z>m£7<( 5-s9ojnmt5i*i:a 1 

"T * #T * 7, ? U - * 7° ? * 9 U - 5 *fJ— K Til 
Mb. 5K*lfi«l iH*CbT, l*4 0 0iim®y 
U^U-y 1 £f£@bfc. 

[0 0 9 6] Z\<D7°V7°U>f l&3&mmV. @5(C^ 
ti*CT. ftJKU£lBlB£« 1 OMILt. 
[0 0 9 7] :Cf, 6 0X8 0mmO^IM*4. 

6 0 X 8 OmmCD-feCDyu T'Vtt 1 . 8 0 X 1 0 0m 
m©U-F:7^-A2©JiiK:«Jf bfcfc©T&-5,, * 
fc. #U - H 7 V — Ia 2 «0 5 \ZmT& o tzMVUZtiLM 
b. SliSKl 6CDi«$«0. 8mmtlfc. Sfe^U^ 
U7l\Z\t, U- H7U-A2!i^^Wr -50887 f, 

7 hfctBS-f aftgKMP 1 5 £^ttfc„ 

[0 0 9 8] Jin6©««*«»*SrtfcifAb. 
01 1 tHfcOfcfrKTKJIMSigg&aSS 1 0 &f£«bfc. 

[0099] cmmm 3) «i K*T*£s#:m £*-r 
5. 7)\s=ii-5 smmffitmt*<ym (bn> 4sh 
a5©g£7-f 7-^8 snrnx^-t^Lmzm. 1 ic^ 

Mb. Mfc^JSCsi 1 t|^fi|{cbTil*-4 0 0 AtmcO^U 
yi/fUf^KLfc. dCD^'J^uy 1 £3#<sgfflb. 
SfcU-K7 U- A 2 K^JRttM#4 ©*f KStf ff * 
§il (C^1-®0tCbfcJK^«, *«S0iJ 1 <hl^«(CbT 
SSe^TilOK&gWSi^jsKb. 5 0Torr (6. 
7 k P s ) KTro^S*^Tfc*3^T. J&^EETJ 4 0kg 
/cm 2 (3. 9 2MPa) TMlgl 7 5ttt)5 
ftf^JoHftb. mtt!-&tzm. 2 0 0'CT3»#racDT7 5' 

[oioo] (^mM 4) si tc^-r &&#*r£*-r 

5. tftvy^y^A (MgO) 3 5ff»g&<fcg{t7JI/ 
Sn^A (A 1 N) 6 5»agBWrl^7^ ^-<£8 OK 

[0 10 1] i©^U/l/^l £ lft&fflb. 
1 0 mmx l Omm. JI*2mmroMSl:. i§5S 1 0 
mm. U 1 mm<Dl&.f&7-< >5 * 1 mmMit- fc\zm 
f£bT&-5&JR;ftg*#4 <*:. 1 OmmX l OramOtft 
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\Z®WiLfz7°V7°l'7' 1 <h, 10mmX10mmX5m 
mCD^J-fficD h^>^7.^ (^1^52,9 3) tSrffl^. & 

h7>yX^OIi:aiL, ^ftKJfAb. 50To 
rr (6. 7kPa) EtT©ilSJ*£TK:*JV»T. fifc^ffi 
A20kg/cm 2 (1. 9 6MPa) T«$17 
S'CTS^FBiai^b. ®ft$-(irfc^ 1 7 5"CT5B#^CO 

10 ^SBS9) £f£83bfc. 

[0102] (jtfecsj i) ii fcjR-rsaa-tfsw-r * 

->'J#£8 5»»%i:b. ±Etra«CbTX9'J-* 
I»bfe. CKDX^'J-Sa^SISLTIKJSbfcft, ft 
9J£»5S£-trT 1 5 0 0 0 c F\zt&mmw&. n>V3 
-^-i:TPET7-fMi;If L, JEfc&jUbT. 
*4 0 0 (imfflBXr- 5?tttB©ttSlfttt S'— r-£tfs«b 
feo :CT. (Sflfcl^Ktt. gJ4raffl-i, IS4mffl 

6 0-7 0"C. -^COigS* 110-12 CCOD^ai 
20 ft*«t-5fc«»b. dO<6Jli«rt*. X7'J-*iftL 
fcPET7^l/A$0. i m/^<»iggTffij§$-a-sc: 

[0 10 3] Z.toWLtm.*'— h£ 2ft®fflb. ^'J^U 

H 7 2 S^Si![i!«: 4 Otf SSW*^I 1 \Z 

t. #ap«s:0 5fc^-r^fi£cD®o(c^bfc. ^ne. 

©SBWSjSS'&ail'iKJf Ab. 5 0Torr (6. 7k 
Pa) «Tro^5*^T(C*^T. «EA4 0kg/c 
30 m 2 (3. 9 2 M P a ) T*f£ISg 1 7 5t:T 5 ^fslftl 
fSfcb. ig-ft£tr£:&l 7 5tt6^©77?-*a7 

[0 10 4] (it%iM2) mi\Z9a?mtT)l5.&8 0 

[0 10 5] Z\tllzmm&toX-T 1 5 0 0 0 c PCHS 
40 b. 3>73-?- (CTP ET7^r;UA±tC4 0 0 wm 

v>m%-\zm.Ka^tz'&. &jBlb. Bx^->»#t£©ifcgH4 
->-h*f^S}bfe„ :cf, &.mm\zuit%iM i tmm 

©$£jtS«££fflv>, £CD£*lfilli*j£, x^'j-*^*bfc 
PET^^ASrO. 2m/#CD^gTaj®£-a--5C:«h 

[0 10 6] ;i©ftfS»tt->-r-£2t&:<£fflb. as. n 

K 'J-K7U-A2tf>«K«Jlb. 5 0To 
rr (6. 7kPa) &T©ii5«£Tf;:£^T. (S^ff 
*50kg/cm ! (4. 9MPa) f^l«175 

so *c-e5»F^iniiab. ^mmitzittz. *<7>'& \ 7 5r-c 
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6 m fflK>7 7 *-*i7-£fTt^ 



#12 00 1-34 84 8 8 
26 



[0 10 7] 

imi] 





as ifi « 


tttfett 




i 


2 


3 


4 


1 


2 




1.5 




5.0 




5.0 








3.2 




8.0 




8.0 


ttris 
















0.6 


15 
















1.6 


03 


1.6 


0.9 


7x/*H8B§ 


0.3 


05 


0.8 


1.0 


0.8 


1.0 




1.0 


2.0 


ao 


4.0 


30 


4.0 




1.5 


3.0 


4.5 


3-0 


4.5 


6.0 




0.1 


0.1 


0.1 


0.1 


0.1 


0.1 




95 


90 


85 


BO 


85 


80 






AIN/ 




MgO/ 


SiO, 


AIN 






Nl*t 


BN 


AIM 








50 


40 


55 


35 


50 


0 


¥$&S:5~30,«m j 


40 


50 


35 


55 


50 


100 


3 a m 1 


10 


10 


10 


10 


10 


0 




0.9 


0.8 


0.9 


0.9 


0.9 


0.9 




0.1 


0.1 


0.1 


0.1 


0.1 


0.1 




7tt> 


MEK 


MEK 


7*h> 


MEK 


MEK 


ttff 


~f x YfVf 


7*'J7W 




7'V7"l/2* 


















■>-h 




0.2 


0.5 


1.0 




0.5 


0.5 












m 


74£-*A 


















2.0 


0.5 






1.0 


0.5 






ft 








ft 








10 


10 






** 






7A^A 


7A*-*A 







[0108] mmwan) 

• «WfftilttW« 

«SSEJS«R«H:««K:*5^Tff«*nfc^'U TV if 1 & 30 

[0109] • mmmft'&wm 

h£ 1 6 CCW^jS^rttC 1 5»f«ilT 

[oiio] • mfcmmmfe suo 



^U^lXttttJ»tt'>- H£a^OtSc»«JiL/T8 0 0 
aftl 6 6 4 0 X 4 0 mm©f «i LTML. ^ICD^ 

[oiii] • mmnffimm 

tit, (HlgSP^eW^mSit^MLito 
[0 112] £LL©*S*S*2K:3S"r. 
[0 113] 
[15 2] 







(%) 


(W/mK) 


st$*3» 






0.5 
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tttftgl 


*rt*U 
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[01 14] e«ttfltett^«». 5 0 ~ 1 0 0 u m»fi 

[f89J<D$S*] ±S<D,tpfC*f6W©a*«l»C«S^ 50 ^#3 0~6 0HMSB. WKS*<5~3 0 (tmOSf 
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#3 0-6 0 KffiSB. ¥t%nm 0 . 1-3 u mOft^tf 

5~i 5 m&&-££.ntzmm7 -f 7-^so~9 511 

%E^tT, mit®V>f&fcmm%3~ l OW/mKtt 

f ffllM»ttiS^ig«tt4t1-§ e: t i 

a tfof&m (D&mwt zmm? % t&mm *»«-r z z. t. 

[0 115] $fc»#«2K:t&*SB9itt. »^1©» 
JSC ttl AT, l#^ftt'2f!£U:<Z)X;i?*->g£i$-^>x 

tLx±m^. (i) i:st*x7-f >^fl:-&^jt±tEit: 
(2) t*-ri^rtk:2«ei±©7xy-;Ht*ttS 

[0 116] 3 

2C0^[figtCft]AT, 117^7-tlT, A 1 2O3, M 
gO. BN, A IN. S i Oj*61tfftfe-iXBr 
S«±©fc©£flH>-5t>©TifcD, Z\tlt>(D7 j 7 — « 

[0 117] *38W©HI*Jfi4K:«*^iJ^U^tt. m 

mMmzxmf&znz 20-200 g/m 2 ©*^ 
mm&&\zfam&<&m&&mvtttfzrzit><Dmmm : $:M 

£fc#)»r^©jjnmS Kfctt^;&<58£ L \Z < ^ t>©T-& 
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tsct^s. +t l J77-r;i/A$ffli^s 
<Dtt$>z/V n >^#— l&WfC&toftTU***, £©<£? 

©T-&-5. 

[0 118] *^BJ©if^3S5(C«Sgffltt|5]gS*« 

tt. W*^4CfE«©7 P 'j7 p lx^t, 'M<tfcnO 
10 U — K7l/-At*fi£^-#:fk:-r-l>t^(c. 4>&< tfe 
1-3©'J-H7U-A©— gB*«, ^UTTV^fCTJjKJBS 

gsns«^ffi«a> <*jfcr*£&# 

mmxumm-t^^^^mmtvxm^vx. 
(Dtiu&tv&ffifimmLteQ* zfz&LMmmz&^x 

Sutras. *fc»B7-f ;PA*t»|gftiss**a# 

^fc^©T% 7"D ^^©^figBflCW:, iSoffi^ £ ©*§Sd 

^©T-ifc-S,, MtC 3XhWi:t>, +t'J77^M 

tty-R + V UT7-f;UA<h©mM14ft4-©fe«6->'J 
40 fc&<&-5t>©T*&-5. Sfc»l^ttlHlKS^©fi£Jg^ftC 

v u 7 y << h £idie b u ntite 

fribtZ^*>V>X'&2>. HtC 'J-H71/-A^^fCJg 
fig-r^. C <h#T$Tllli^©JP*-^7C^ < Bf&VX®%\Z 

[0119] tLtzmxme izmz5£m3.> w^jisicib 
*©«^icjoat. &mwi.mw}L. »*ja4i:i5*©y 

U7"l/^t, '>^< tfo lo©U-b':7U-A££f£Jg 
-(*fk-r-5i*C. ^75: < tfc 1 ^>©'J- K71—A© 
50 -gg#, -7V7°ls?\ZXf$.M2nz>&$kmfr*>i>\-&\Z& 
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m&zwtmiii-rztctb, ij-H7I/-acd. m&mfr 

[0120] $ifzmxm7 \z&zmBjuz x m&mevm 
mztoitT, &mtkf&fo tummy * >&-mzBf$. 

[0 12 1] SfcM*B8K:«*fS§litt. |f^]15 7!;3g 
7;P5Z^A, ft. ift^©^S©^^'M<ife-l 

aco^KKT^r-sfc*. ^ttt^*^s»cj^c 

[0 12 2] SfcaMi«9fc:«.55BiJItt. »*JS6X« 

[0 12 3] 1 0 fcttSBiJitt. i|$qi5 7» 

^ffitc, ««Ji&#j«bfcttJrrU-F:7U-.A<t:BI# 

jiniffixg Kisn-c »m l y u -f v trnmmifiWAm \z 

[0 12 4] 1 l»C«*«^tt, »*]fi5 71 

fc. iSSO. 1 ~2mmWtt&C)A*U£^firr&£:«>, 

0&*®K:^g!r-5;i<!:#Kikr3 (nlSStc: 
*itt&ffl±b. ¥EB££tt$ft±rsc£tfTS«f>a> 
[0 12 5] £fc*89i0llf:£isi 2 icfRSttJlM£8!R 
fc*um#££JBK«Ji--#fl:r*fc*. fVfViflfi 
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ear * t *ic**ftr»#A» ^.xi^ck < »j»r * c t *» 

gHc&Jrai «k 0 40UfcJNktt€Rtf«&K#tft < . SIS 
Ig£ffiffi&fcro<kr5££fliT£-5*><DT&<5. 

io ^flg y j )v Am \z®w®.tima *mft$Lm b xm e> ns » 
«nt->-hKTi6»jH**»r*«^tJt«r*t. 

\zm<D$>z>ttm\zMf&-rz> c it»v»tt*»*Kt 
«JS»f^<oipi^b^'r^t)©-e»-s. m 

20 fC. **U7:7-fJ|/Aa**g&#fc*ttSa 
ifinX h&»J*rS££:a«TS. i&ICfi&jjgW&SiJmijt 
C*W4«ifinxh*««r*C4:**T**. Sfc. + 

77-fMt ©*I!tttt-5©fc«> -> U 3 JRWC 

ic isssijoK^tt->- h^©iE^©HSHt>&< & o . 

30 7"U^U^ffl^5i:-!-0 < tp)S;¥r»Wii^ 
[0 12 6] 3fC^5^Wtt. If^l2 

[0 12 7] 4fc«*389Jtt. W*«l 2 

«^a, ft. cnso&jgcD-s *>'>&< 

lexers fc«e>. ikmtt&aue^esiciKCTRM-r 

-5 C £ ifiT # -5 fe CO T -S . 

[mmommtzistw} 

[an *^^o*i6«)^ffio-^$^-rt)©T-$>o. 

(a) tt'J-K71/-A**tfIH, (b) tef£J&I 
g**r-gB8J»rbfeiEffi0. (c) 
£*r#rS0T-&-5. 
[02] *^Bfl(DHigcD^^<Dffi^S:^-rfc«)T»0. 
50 (a) tefi!cJgIg£^r-gBfi£»rbfcIES@. (b) « 
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[0 3] **w©*Jfi©»»©HCtt«s«-r'b©T?* 
0, (a) ttriHBlSfcjK-rWffiH. (b) &tf (c) 

(a) (b) \zm±<vi$.MJLm&7ii?mffim-x? 

[0 5] #«gj©*ifi©»tt©MC<BM*j£T"b©T» 
0. (a) ttU-K7l/-A**-T¥ffiH, (b) tefifc 
»lS**T-«tt»rL/fcIEiSia, (c) tt%!!M£lsltt 

[0 6] icfi!nsfsi»a5a©— «s*-t»«ht**. 
[0 1] 
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A f==? J-/, dtft JLX. 
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[03] [05] 




(51) Int. CI. 7 

C 0 8 K 3/28 
3/36 
3/38 

H 0 1 L 23/36 
23/373 



F I 

C 0 8 K 3/28 
3/36 
3/38 

H 0 1 L 23/36 



C 
M 



(19) 



4$M2 001-348488 



F^-A(#%) 4F072 AA04 AA05 AA07 AB09 AB29 
AD23 AE14 AE23 AF03 AF04 
AG04 AG16 AH02 AH23 AK03 
AL13 

4J002 CC032 CC041 CC042 CD021 
CD031 CD051 CD061 CE002 
CH071 CM021 CM041 DE078 
DE148 DF018 DJ018 DL009 
EJ036 EN026 EN046 EN076 
ER026 EU116 EU1 17 EU137 
EW017 FA049 FD018 FD142 
FD146 FD157 GQ01 

4J036 AB07 AC02 AD07 AD08 AF08 
AF15 DB15 DC03 DC06 DC10 
DC19 DC31 DC41 DC46 DD07 
FA03 FA04 FA05 FB06 FB07 
FB08 JA08 

5F036 AA01 BB01 BB08 BD21 



